Treatment with tetrahydrocannabinol (THC) prevents infertility in male cystic fibrosis mice.
Cystic fibrosis (CF) is a hereditary disease caused by mutations of the gene encoding a channel protein CFTR, conducting Cl- and HCO3 - ions. The disease is characterized by disturbances in most physiological systems, and more than 95% of men are infertile. The mechanism underlying the etiology of CF is associated with an imbalance of fatty acids. It has been suggested that the function of the endocannabinoid system is also disturbed in CF, because endocannabinoids are derivatives of fatty acids. We assumed, therefore, that endocannabinoid activity, which plays an important role in fertility, is disrupted in CF and could be one of the causes of infertility. The aim of the present study was to test the hypothesis that stimulation of endocannabinoid receptors in infancy would normalize their function and prevent infertility in adulthood. Knockout male mice (cftr-/-) were treated with tetrahydrocannabinol (THC), endocannabinoid receptors agonist, in infancy from days 7 until 28, daily. CF males treated with THC were fully fertile, producing offspring comparable by the number of litters and the number of pups with wild-type mice. CF males that were not treated with THC were completely infertile. The present study shows that (i) endocannabinoid function is impaired in CF mice, as evidenced by the regenerating effect of its stimulation on the fertility of otherwise infertile males, (ii) endocannabinoid system dysfunction is apparently the determining factor causing infertility in CF, and (iii) mild stimulation of the endocannabinoid system in infancy and adolescence appears to normalize many reproductive processes and thereby prevent infertility in CF males.